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diffusible. We must provisionally assume that their presence in the
lymph is due to filtration from the blood. The plasma in the capillaries
is under a somewhat higher pressure than the lymph in the tissues,
and this tends to squeeze the constituents of the blood, including the
proteins, through the capillary walls. I have, however, already
indicated that the exact mechanism of lymph-formation is one of the
many physiological problems which await solution by the physiologists
of the future.
COLLOIDS  AND  COLLOIDAL   SOLUTIONS
The proteins and the polysaccharides may be taken as
instances of colloids. They do not pass through the membrane of a
dialyser, they can be " salted out " of solution, their solutions are
opalescent, they crystallise with difficulty if at all, they have a tendency
to form jellies, and they exert a very low osmotic pressure.
The study of colloids, a class to which so many important physio-
logical substances belong, is therefore important, and the following
paragraphs deal briefly with some of the principal facts now known
in relation to this branch of physical chemistry.
A colloid material is spoken of as being capable of assuming two
conditions, which are respectively named sol and gel. If the colloid
is fluid, the term sol is used ; if it is solid like a jelly, the word gel is
employed. The two conditions are well illustrated in the case of
gelatin; in warm water gelatin is a sol; when the solution cools we
get a gel. In the case of gelatin the condition is easily reversible, but
this is not so in relation to all colloids,
If water is the fluid medium employed, the terms "hydrosol"
and " hydrogel " are applied ; if alcohol is used, the words " alcoholsol "
and " alcoholgel " are employed, and so with other solvents.
Colloid material is often obtainable in another condition still,
namely, as a flocculent precipitate. This is seen when proteins are
" salted out," or when an albuminous solution is heated beyond its
" coagulating point." In some cases an enzyme action has been held
responsible for the alteration in the physical (and possibly chemical)
structure of the protein so that it becomes insoluble in the fluid in which
it was previously apparently dissolved. (See Blood Clotting, p. 137;
and Milk Curdling, p. 74.)
There are numerous analogies between these organic colloids and
' the inorganic colloids. Thus many metals, such as gold, silver, and
platinum, are obtainable in colloidal form, and the same is true for
certain compounds such as silicic acid. These materials are in an
unstable physical condition, passing from the sol to the gel condition
under slight provocation. This confers upon them the property of
producing what is termed catalysis in chemical substances in contact
with them, and the similarities between catalysis and enzyme action